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MOOTW Flexible Asymmetric 
Simulation Technologies (FAST) 




 MOOTW FAST Toolbox Overview




 Education at NPS using FAST
 Student thesis research
 Curriculum development
MOOTW FAST Toolbox
 Integration of various models, simulations, data 
bases and computational tools into a deployable 
package (laptop) for MOOTW mission planning
 Current Components:
 Toolbox Controller
 Unit Order of Battle Data Access Tool (UOB DAT)
 Joint Conflict and Tactical Simulation (JCATS)
 Diplomatic and Military Operations in a Non-warfighting Domain 
(DIAMOND)
 Interim Static Stability Model (ISSM)
 Canadian Forces Landmine Database (CFLD)
 XPOD Manipulation Tool (XMT)
 Sponsor: Defense Modeling and Simulation Office 
(DMSO)
MOOTW FAST Research at NPS
 Data Interchange
 FAST XML design and usage
 Real-world data interchange with the Command 
and Control Information Exchange Data Model 
(C2IEDM)
 Data exchange with arbitrary agent-based 
simulations
 Agent-based Simulation
 Design of Experiments
 Candidate Tools
 Simkit/Viskit
 Incident reporting system



























 Command and Control Information Exchange Data 
Model -- Multilateral Interoperability Programme
(http://www.mip-site.org)
 October 2004: XML tagset corresponding to the 
logical schema passed validation in the DoD 
Metadata Registry; posted in the COAL (Coalition) 
namespace
 All XML resources for both the physical and the logical 
representations are now available for review and 
download at the Registry Website:      
http://diides.ncr.disa.mil/xmlreg/user/index.cfm. 
 Status of these tags is currently “Developmental”; 
status expected to change to “Operational” soon
 November 2004: US Army drafting policy statements 
to require use of C2IEDM in the C4I and simulation 
domains
Agent-Based Simulations
 Agent model built using NPS multi-agent simulation 




 Agents determine level of unrest based on presence 
of other factions
 Agents initiate movement if unrest is high
 Agents can be placed by the user at any nodes of the 
network
 Demonstrated that the use of open standards and 
exposed data structures enables arbitrary simulation 
models to readily read and operate on FAST data
Design of Experiments
 Analysts often use large high-dimensional simulation models to 
provide insights to warfighters/decision-makers















 Typically only a few variables are varied at two or three levels
for a limited number of pre-determined alternatives instead of 
employing good experimental design techniques 
Design of Experiments
 LTC Tom Cioppa dissertation: “Efficient nearly 
orthogonal and space-filling experimental designs 
for high-dimensional complex models,” NPS, 2002
 Orthogonality exists when each column of the design 
matrix has zero correlation with each of the other columns 
in the design matrix
 Cause-and-effect relationships and quantitative 
assessment of critical interactions can be made  
 Space-filling means the design points are scattered 
throughout the multi-dimensional outcome space
 Allows the design points to be spaced throughout the 
region
 Opens up the ability to have multiple levels per factor, 




 Discrete Event Simulation (DES) application program 
interface (API) in Java
 Graphical User Interface for design and development of 
discrete event simulations (DES) using event graph 
notation and the Simkit DES application program 
interface
 Repository of components and previously developed 
models
 Incident Reporting System
 Network and Graph Markup Language (NaGML)
 Visualization and analysis of incident data streams
 MAJ Glenn Hodges, USA: “Designing a 
Common Interchange Format for Unit Data 
Using the Command and Control 
Information Exchange Data Model 
(C2IEDM) and XSLT”, September 2004
http://www.movesinstitute.org/Theses/HodgesThesis.pdf
 LCDR Shane Brown, USN: “Analyses of 
Infrastructure Protection Using Network 
Optimization and Simulation Tools”, 
September 2005
Education: FAST in Student Research
Education: FAST in the Curriculum
 New course under development: “Modeling and 
Simulation (M&S) for Military Operations Other 
Than War (MOOTW)”
 Multi-disciplinary (OA, MOVES, CS, IS)
 Seminar format
 Review MOOTW missions
 Brainstorm M&S requirements to support MOOTW
 Explore existing applications in FAST (primarily 
DIAMOND and ISSM) and other potential tools 
(agent-based models)
 Initial offering: Winter Quarter, 2005 School Year 
(Jan-Mar 2005)
M&S for MOOTW: Course Description
 This course will present and discover issues, challenges, and opportunities 
for application of modeling and simulation (M&S) to Military Operations 
Other Than War (MOOTW).  The course will consider application of M&S 
for MOOTW from the perspectives of analysis, training, acquisition, and 
mission planning/rehearsal.  Students will be given hands-on experience 
with current and emerging MOOTW M&S simulations and computational 
tools. 
 The course will be presented as a series of lectures/open discussions with 
lab times devoted to learning, exercising, and assessing a number of tools 
sponsored by the Defense Modeling and Simulation Office (DMSO) and US 
Marine Corps.  Grading will be based on periodic assignments leading to a 
quarter project involving student presentation of the design and analysis of 
a relevant mission using one or more of the available tools.  During the 
course, MOOTW M&S requirements, issues, and lessons learned from
class discussions and student activities will be compiled to inform DoD 
M&S management and developers.
 Necessary software and reading materials will be provided by the instructor 
or available online for download. 
 Prerequisites: Intense interest in making M&S relevant to today’s 
warfighters.
QUESTIONS?









 Application Program Interface (API) for building 
Discrete Event Simulation (DES) models
 Event list simulation engine
 Flexibility for random variate generation
 Simulation components based on Event Graphs
 Loose coupling of simulation components
 Extensive use of listener pattern for model 
building and data collection
 Platform-independent (Java)
Viskit
 Create and edit Simkit components visually
 Reduces need for programming expertise
 Eliminates many common errors
 Graphical assembly of components
 Saves components and assemblies in XML
 Can import compiled components
